This study focuses on the contribution of the sorption models on the pervaporation modeling in order to predict the mass transfer through the membrane and the separation performance of the pervaporation process. For this purpose, application of three thermodynamic models, i.e. the UNIQUAC, Flory-Huggins and poly-NRTL, for modeling of the compounds sorption and permeation through the membrane in the pervaporation process was investigated. The finite element method was used to solve the governing transport equations. The proposed model enables to describe the effects of feed temperature and concentration on the partial fluxes and permeate concentration through the membrane as well as on the concentration profile inside the membrane. The results revealed that the applied thermodynamic models could successfully predict the amount of ethanol sorbed by the pure polydimethylsiloxane membrane and the sorption values obtained by the UNIQUAC equation were thoroughly agreement with the experimental data in all ethanol feed concentrations.
